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(71) We, SIEBE GORMAN & COM- 
PANY LIMITED, a British Company, of 
Davis Road, Chessjngton, Surrey, do hereby 
dpdare the invention, for which we pHray that 

5 a patent may be granted to us, and the method 
by whidi it is to be perf oxmed, to be par- 
ticularly described in ^nd by the following 
statemctqt:^ 
The invention relates to diving apparatus. 

10 The invention provides a diving helmet 
which includes inflatable mpans arranged to 
form a seal Moimd the face of a wearer, 
thereby isolating a region of the interior of the 
helmet that is acces§ible to tespirable gas from 

15 the remainder of the interiptj and valve means 
arranged to allow the qi}antity of gas in the 
sealing m?ans to be regplate.d to vary the fit 
of the helmet apd/pr to .compensate for 
ambient pressure c^ianges. 

20 The invention aljso provides a combination 
of such a diving helmet with a so-called " dry " 
diving suit in which the interior of the suit is 
in communication with the said .remainder 
of the interior of the helmqt and not v/ith 

25 the region accessible to respirable gas. Advan- 
taneously, the diving suit is inflatable and 
additional valve means is provided which, in 
use, allows communication between the interior 
of the diving suit and a source of compressed 

30 gas, and is also capable of allowing gas to 
pass from the interior of the diving suit to 
the exterior. Preferably, the said additional 
valve means includes a pressure-sensitive valve 
arranged to allow gas to pass from the interior 

35 of the diving suit to the exterior when the 
pressure of the gas in die diving suit exceeds 
the ambient pressure by a predetermined 
amoimt. Advantageously, the said pressure- 
sensitive valve is located in th.e diving helmet. 

40 The source of coinpressed gas used for 
inflating the diving suit may be the source 
of gas used for respiration. The provision of 
sealing means arranged to isolate a region of 
the interior of the helmet that is ac.oessible 

45 to respirable gas from ithe remainder of the 


interior of the helmet mate it possible, how- 
ever, to use, as the respirable gas, a gas 
different from that nsed in the diving suit, 
and therefore to select the most suitable gas 
for each purpose. Thus, for example, it is 50 
possible to use a mixture of oxygen qnd 
helitmi as the rjsspirable g^, although this mix- 
ture is not suitable for use in the suit because 
of its hi^ thennal conductivity, which leads 
to an unduly high rate of loss of heat In 55 
such cases, Ae source of gas used for inflat- 
mg the suit is, preferably, compressed air. 

If the diving suit is inflatable, it is possible 
to allow gas into the di^nng suit to reduce 
die "squeeze" effect, which is caused by 60 
the pressure of the water, experienced by the 
diver on descent. A cushion of gas between 
the body and die surroundings also increases 
the thermal insulation of the diving suit and, 
by varying the degree of inflation, the buoy- 65 
ancy and position of the diver underwater with 
respect to the vertical can be -adjusted. 

On descent as the ambient pressure dianges 
the volume of a given quantity of gas in the 
sealing means of the helmet will also change. 70 
This change can, however, be compensated 
for by allowing gas to enter or leave the seal- 
ing means so as to maintain the aforesaid seal. 

Advantageously, the sealing means contain 
some liquid, preferably, four fifths of the 75 
volume of the sealing means being occupied by 
liquid. This reduces the change in volume of 
tiie sealing means at depth in the water that 
would occur if the sealing means were filled 
entirely with gas. Consequently, it also reduces 80 
the volume of gas it is necessary to add to 
the sealing means at depth to maintain the seal, 
and the frequency with v/hich it is necessary 
•to adjust the volume of gas in the sealing 
means. 85 

The gas in the sealing means may be the 
same as the gas that is used for respiration, 
but when the respirable gas is a mixture of 
oxygen and hehum, the gas in the sealing 
means is prefe;:ably compressed air. 90 
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Further, one helmet can, by adjusting ihc 
amount of gas inside the sealing means, be 
used, in turn, by several people and equip- 
ment costs can be considerably^ reduced. As 

5 fine adjustment of the sealing means is pos- 
sible a beuer fit can in general be obtained 
with such a helmet tlian wiih a conventional 
helmet produced in a standard size. 

Advantageously, tiie sealing means comprises 

10 an inflatable ring arranged to contaa and sur- 
round die face of the wearer and a pressure 
padj T7hicfa is preferably also inflatable, 
arranged to contact die bad: of the head 
of the wearer and to ensure that ihc face 

15 of the wearer is kept in contact with the ring 
so as to maintain the seal with the head. 

In order to restrict tlie so-called "dead" 
space and tlicreby limit tJ^e parttal pressure 
of carbon dioxide in the inhaled gases, the 

20 helmet advantageously includes an ori-nasa! 
mask having inlet valve means located in 
die wall of the mask to allov? inhalation of 
respirable gas from the said region of tlic 
interior of the helmet that is accessible to 

25 respirable gas, and a duct is provided T/hfcIi 
is arranged to allow gas e:f:haled into tlie mash 
to leave the hdmet v/idiout passing through 
the said i-egion, tlie duct being provided with 
outlet valve means. It is desirable, in this 

30 respect, that the inlet and outlet valve means 
be situated close together. 

Preferably, tlie helmet is provided with a 
vizor that is pivotably mounted on the helmet 
to give access to the said region of the 

35 interior of the helmet that is accc^isible to 
respirable gas. Tliis arrangement can grcady 
facilitate ojmmunication by the diver on the 
surface even ihougli using roi ori-naaal rmsk 
as hereinbefore described, for the diver can 

40 speak when the region is opened without hav- 
ing to make or disrupt any connections, and 
this would not be possible if, as would be 
essential in ibe absence of the aforesaid seal, 
a conventional moudipiece were used. In addi- 

45 tion, v/ith tliis arrangement of the pivotably 
mounted vizor and die ori-na5?d masi;, it Is 
possible for the diver on the surface to breatlw 
air normally when the vizor is opened, thcrcljy 
avoiding tlie distortion of the voice that can 

50 occur when gases such as a rmst'jre of oxygen 
and helium are inlialed. 

A diving helmet in combination with a div- 
ing suit constructed in accordraice with the 
invention will now be described by way of 

55 example with refci-ence to ihc accompanying 
drav/ings, in which: 

Figure 1 is a perspective view of a div^r 
wearfng the diving helmet and suit; ^ 
Figure 2 is a viev?, partly in rcctioa, of 

60 die diving helmet on a larger scale; 

Fipire 3 23 a perspe-Jtive view on a smailer 
scale than Figure 2 of a p?rr of the hclnist; 

Figure 4 is a Der5pecdve viev/ on a lar.r--tr 
scale diaa Figure 3 *of a detail cf ilie part 
65 of the helmet shov/n in Figure 3: 


Figure 5 is a vertical section, on a larger 
scale than Figiure 1 but on a srjaller scale 
dian Figures 2, 3 and 4, of a furtlier parn 
of the helmet and suit; 

Figure 6 is a penpective view^ on a larger 70 
EcrJe ilian Figure 1 but on a smaller scale than 
Figures 2, 3 and 4, of a further part cf 
the helmet and suit; 

Figure 6 is a perspective vicv.-, on a larger 
scale thsn Figure 1 but on a smaller scale 75 
than Figures 2, 3 and 4, of a detail of the part 
of die suit and helmet slmwn in Figure 

Figure 7 is a vcrucal section through valve 
means of tlie lieJmct; and 80 

Figiire 8 is an a::ial scciion through valve 
muaiis of the diving suit shown in Figure 
1 and on a Iar(xer scale. 

Referring to Figure 1 of the diawin.*^, a 
diving sui^:, indicated generally by the reference 85 
numeral 1... is secured at its necl; opening ;o 
a divJng lidmet, indicated generally by the 
reference numeral 2. The diving ?uit, v;hich 
is made cf synthetic rubber, is formed with 
boots 3 and is sealed to the body cf ilie 90 
wearer at the wrists by synthetic rubber cuffs 
4. A sliding clasp or zip fastener 5 positioned 
diagonally across the divin? suit 1 enables the 
suit to be put on easily. The diving suit 1 is 
inflatable and is provided v/ith valve means 95 
(as shov/n in Figure 8 and as hereinafter 
described) that allov.^ communicadon between 
the interior of the diving suit 1 and a source 
of compressed gas (not shov»'n). 

The^heUnet 2 comprises (as shown in 100 
Figure 2) an inner syndietic rubber hning 6 
and an outer protcaive rigid plastics cover 
7 between v/hkh are situated tv;o layers of 
plastics foam S and 9, respectively, sandv/ich- 
ing a layer of aluminium-coated plastics IOd 
material 10 that serves to increase thermal 
insulation. A one-v/ay relief valve 11 to relieve 
ercess pressure v;ithin the interior of the 
helmet 2 is inserted in registering apertures 
in die lining 6 pad co'i-er 7, at the top cf HO 
ihe helmet. The relief valve 11 allows ilie 
liivinpi rjiit 1 to deflate ivi ihc ambient pres- 
5i:!re decreases relative the prc5i:nre within 
t:W s::=t. 

The helmet 2 is providwd v/iih a lateral/y 115 
c;:tendmg vizor, indicated generally by tlie 
reference numeral 12, which comprises a trans- 
parent viev/ins panel 13 held in a metal frame 
14 by a ricah'ng'member 15 Tsee Figure 3). At 
each end of the vizor 12, there is provided a 120 
clasp 16 ^'Sit^ Figure 4), each clasp bzin^ 
pivotally cv-nnected to the vizor at on-: end 
and pivotally connected to tlie cover 7 of 
die helmet 2 at its otiier end. '^'hcn closed, 
ihc vizor 12 is held firmly in position against 125 
the cover 7 betr/een the sealing member 15 
and the liner 6 of the helmet. Releasing 
the clasps 16 ''diereby increasing die distance 
between the ends of each cla-p", allows the 
vizor 10 Ic moved awav from the cover 7 130 
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and then sv/ing upwardly to an open position 
as shovra in Figure 3, in which the vizor 
is releasably held by friction between the 
sealing member 15 and the cover 7. 
5 At its nedc edge the liner 6 of the helmet 
2 is secured to a metal ring 17 by means 
of a band 18^ the ring 17 being formed with 
an annular flange 19 (sec Figures 5 and 
6). 

10 A similar metal ring 20 formed with an 
annular flange 21 is secured to the diving suit 
1 at its neck edge by means of a band 22. 
The two flanges 19 and 21 are releasably 
secured together by means of two arcuate cfaan- 

15 nel-shaped members 23, whidi are pivotably 
mounted on the flange 21 and together with a 
toggle-aauated clasp 24 form a clamp, both 
of the flanges being received within the chan- 
nel of the members 23 when the damp 

20 is fastened. A seal 25 is adhesively secured to 
the flange 21 on the side adjacent to the 
flange^ 19. 

An inhalation conduit 26 (as shown in Figure 
2) is arranged to allow respirable gas from a 

25 source (not shown) of an ozygen helium mix- 
ture to enter into the helmet 2 through an 
inhalation duct 27 formed in the hehnet. Two 
non-return inhalation valves 28 and 29, ics- 
peaively, arc arranged in an ori-nasal mask 

30 30 and allow respirable gas to pass through 
into the mask. An exhalation duct to enable 
gas exlialed into the mask 30 to leave the 
hehnct 2 is provided by a tube 31a extending 
from the mask and a passageway 31b formed 

35 in the cover 7 of the' helmet at the base of 
the face opening, the interior of the tube 
being in communicauon with the interior 
of the passageway. The passageway 31b is, in 
turn, in communication with an exhalation con- 

40 duit 31c (see Figure 1). A non-return exhala- 
tion valve (not shown) is positioned in the 
tube 31a dose to tiie inhalation valves 28 and 
29 to reduce " dead " space. 
An inflatable ring 32 formed in tiie liner 

45 6 is provided around the edge of tlic face 
opening so as to surround and isolate a 
region of the hehnet 2 which is adjacent to 
the face of the wearer and into which the 
inhalation duct 27 opens. The remainder of 

50 the interior of the hehnet 2 is in communi- 
cation with the interior of the diving suit 1. 
An inflatable pressure pad 33 provided at 
the back of the liner 6 is arranged so as 
to contact the back of the head of the wearer 

55 and ensure that the face is kept in scaling con- 
tact with the ring 32 during use. The ring 
32 and the pad 33 each contains a volume of 
liquid equal to four fifths of its total volume. 
Two branches 34 and 35 respectivdy, of a 

60 duct 36 extend into the interior of tiie ring 32 
and the pad 33, respectively, and allow com- 
munication between the interior of the ring 
32 and the pad 33 above the liquid and the 
interior of the duct 36. The duct 36 is con- 

65 nected at its other end to valve means indicated 


generally by the reference numeral 37, as 
shown in Figure 7, located at die base of 
the cover 7. 

The valve means 37 comprises a body 38 
constructed of metal and formed at one end 70 
with a bore 39 a portion of which is screw- 
threaded to accommodate a screw-threaded end 
of an adaptor 40. The other end of the 
adaptor 40 is connected to a source of com- 
pressed gas (not shown) via a connecting tube 75 
41. An orifice plate 42 is located in the 
portion of the bore 39 that is not screw- 
threaded, between two sealing washers 43 
and 44 respectively, to restria the gas flow 
into a port 45. The port 45 leads into a 80 
bore 46 formed in the side of the body 
38. Within the bore 46, a ring 47 forms a 
seat for a first valve 48 of which die stem 
is secured to a knob 49 and is formed witii 
a groove 50 containing a sealing ring 51. Tlie 85 
portion 52 of the stem is screw-threaded, the 
corresponding portion of the bore 46 being 
similarly screw-threaded. Axial movement to 
the valve ^8 in dther direction is limited to 
that produced as a result of a single complete 90 
rotation of the knob 49 by means of a stop 
53 on the knob 49 and a similar stop 54 on 
the body 38. 

Movement of the valve 48 away from its 
seat allows the interior of the bore 46, and 95 
hence the source of gas, to be in communi- 
cation with^ the interior of a duct 55 which, 
in turn, is in communication with the interior 
of a tubular adaptor 56 similar to the adaptor 
40. One end of die adapter 56 is secured 100 
to the end of the body 58 in a bore 57 and 
sealed by means of a sealing ring 58, and the 
other end is connected to tiie duct 36. Hence, 
movement of the valve 48 downwards (as seen 
in Figure 7) allows gas to pass from the source 105 
into the interior of the ring 32 and the pad 
33. Returning the stem 48 to its seat doses 
the valve. 

The dua 55 has a port 59 which com- 
municates with a further bore 60 formed 110 
in the side of the body 38. Within the bore 
60, a ring 61 fonns a seat for a second valve 

62 of wliich the stem is connected to a knob 

63 and is formed with a groove containing 

a sealing ring 64. The portion 65 of the stem 115 
is screw-threaded, the corresponding portion 
of the bore 60 bdng similarly screw-tiireaded. 
Axial movement of die valve 62 in either direc- 
tion is limited m tiie same way as that of 
tiie valve 48 to that produced as a result of a 120 
smgle complete rotation of the laxob 63 by 
means of a stop 66 on the Imob 63 and a 
similar stop 67 on the body 38. Movement of 
the valve 62 away from its seat allows the 
interior of the bore 60 and hence tiie interior 125 
of the rmg 32 and the pad 33 to be in 
communication through a port 68 with the 
surroundmgs and gas is allowed to leave. 
Returning the valve 62 to its seat doses the 
second valve. 130 
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Tlie valve of the diving suit 1 (as shown 
in Figure 5), which enables tlie suit to be 
inflated, comprises a tubular valve body 69 
screw-threaded at one end to aceommodate 

5 one end of a tubular adaptor 70^ a washer 71 
being provided to form a seal between tJie 
body and the adaptor. The other end of die 
adaptor 70 is arranged for connection to the 
source of compressed gas (not shown). A 

10 bore 72 estending radially from the interior 
of the body 69 to die exterior is screw-threaded 
to accommodate one end of a tubular connector 
73, the other end being in the form of a domed 
head provided widi a sealing ring 74 and a 

15 flanged nut 75 being provided to secure the 
connector to a tubular adaptor 76. The adaptor 
76, which is formed with .a f rusto-conical inlet 
to receive tlie doijied head of the connector 
73 so that a seal is formed by the ring 74, 

20 is secured to tiie diving sxiit 1 by means of a 
nut 77 and a washer 78 so tliat gas can pass 
from the connector 73 into the diving suit 1. 

A valve stem 79 wbich is screw-threaded 
at one end to receive a knob SO and a loddng 

25 nut SI, is secured to a valve anember 82 
which seats against the body 69, Downward 
movement (as seen in Figure S) of the stem 
79 moves the valve member 82 away from 
its s^t against tbj action of a spring S3, whidi 

30 acts in compression between the body 69 and 
the adaptor 70, end allov/s gas to pass iiom 
die source through axial grooves 84 and an 
annular recess 85 in the stem 79 to the 
interior of the coimector 73 aad from there 

35 to the interior of the suit 1, A sealing ring 
86 accommodated in a groove ax the base 
of the stem 79 adjacent to the valve member 
82 iielps to prevent gas leakage to or from 
the suit 1 when the valve is dosed and a 

40 furdier sealing ring 87 is located in a groove 
above tlie annular recess 85. 

As previously stated, the pressure relief valve 
11 in the portion of the helmet 2 in com- 
munication v/ith the interior of the suit 1 

45 is arranged to allow the suit to deflate as the 
emblem pressure decreases relative to the 
pressure within ilie suit. 

In opsration, the helmet 2 is secured to a 
^vmg suit 1 by mecns of the arcuate membc^rs 

50 23. The nrst valve is opened to increase the 
volume of the ring 32 and the pad 33 by 
allowing gas to enter so as to adjust the 
hebnet to fit the head of the diver and to make 
a seal wfih the head. Gas in the region of 

55 ihc liehiiet around the face of ilie diver is 
thereby isolated from the remainder of the 
interior of the Iiehnet wliidi is in commimica- 
tion v/itli, and contains the same gas as, the 
interior of the diving suit. 

60 V7ith the vizor 12 closed, desirable gas pass- 
ing into the region of the helmet around die 
face is inhaled tlirough tlie inhalation valves 
28 and 29, and exhaled gases pass out of the 
helmet tiirough the duct 31a and 31b. Merdy 

65 lifting the vizor 12 enables the diver to breathe 
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air normally, and thereby cpcri: moc easily, 
without the need to make any other adjust- 
ments or disconnect any equipm:nt. 

On descent, the diver can open the flirt 
helmet valve 48 and allow gas to eater the 70 
ring 32 and the pad 33 as the pressure 
increases. He can also inflate the diving suit 1 
by depressing the knob 80 of the suit valve. 
On ascent, he can open the second hehnet 
valve 62 so as to keep the volume of xlit 75 
ring 32 and the pad 33 constant and main- 
tain the correct fit of the hehnet 2. The relief 
valve 11 in the helmet 2 allows the suit to 
deflate as die ambient pressure decreases. The 
second helmet valve 62 is opened to deflate the oO 
ring 32 and the pad 33 to allow the helmet 2 
to be removed. 

WHAT WE CLAIM IS: — 

1. A diving helmet which includes inflatntle 
means arranged to form a seal around the 85 
face of a wearer, thereby isolating a region 

of the interior of the hehiiet tliat is accessible 
to respirable gas from the remainder of the 
interior, and valve means corranged to allow 
die quantity of gas in the scniing ineans to be 90 
regulated to vary the fit of ilie helmet and/or 
to compensate for ambient pressure changes. 

2. A diving hehnet as clnimed in claim 1, 
wherein the sealing means contains some liquid. 

3. A diving hehnet as claimed in claim 2, 95 
wherein four fiftlis of die volume of the seal- 
ing means is occupied by liquid. 

4. A diving helmet as claimed in any one 
of claims 1 to 3, wherein the gas in the seal- 

mg means is the same as the gas used for 100 
respiration. 

5. A diving hehnet as claimed in any one 
of daims 1 to 3, wherein the gas in the scaling 
means is compressed air. 

6. A diving helmet as claimed in any one 105 
of claims 1 to 5, wherein the sealing means 
comprises an inflatable ring arranged to con- 
tact and surround the face of the wearer and 

a pressure pad arranged to contact the back 
of die head of die wearer and to ensure that 110 
the fetce cf the wearer is kept in contact with 
the ring so as to maintain the seal with the 
head. 

7. A diving hdmet as clamied in claim 6, 
wherein the pressure pad is also inflatable. 115 

8. A diving hehnet as claimed in any one 
of daims 1 to 7, wherehi the helmet includes 
an ori-nasal mask having inlet valve means 
located in the wa?l cf tlje masi: to fillcv/ 
inhalation of respirable gas from ilie said 120 
region of the hdmet that is accessible to respir- 
able gas, and a duct is provided which i% 
arranged to allow gas exhaled into the mask 

to leave die hehnet without passing dirougli ihe 
said region, the duct being provided with out- 125 
let valve ineans. 

9. A diving helmet as claimed in any one 
of claims 1 to 8, wherein it is provided 
widi a vizor that is pivotably mounted on 
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tlie helmet to give access to the said region 
of the interior of the helmet that is acces- 
sible to respirable gas. 

10. A combination of a diving helmet as 
claimed in any one of claims 1 to 9 with a 
so-called " dry " diving suit in which, in use, 
allows communication between the interior of 
the suit is in communication with the said 
remainder of the interior of the helmet and 
not with the region accessible to respirable 
gas. 

11. A combination as claimed in claim 10, 
wherein the diving suit is inflatable, and 
wherein there is provided additional valve 
means which, in use, allows communication 
between the interior of the diving suit and a 
source of compressed gas, and is also capable 
of allowing gas to pass from the interior of 
the diving suit to Ae exterior. 

12. A combination as claimed in claim 11, 
wherein the said valve means includes a pres- 
sure-sensitive valve arranged to allow gas to 
pass from the interior of the diving suit to the 
exterior when the pressure of the gas in the 
diving suit exceeds ±e ambient pressure by 
a predetermined amoimL 


13. A combination as claimed in claim 12, 
wherein the pressure-sensitive valve is located 
in the diving helmet 

14. A combination as claimed in any one of 30 
claims 11 to 13, wherein the source of com- 
pressed gas is the source of gas used for 
nsspiration. 

15. A combination as claimed in any one 

of claims 11 to 13, wherein the source of 35 
compressed gas is a source of compressed 
air. 

16. A diving helmet substantially as herein- 
before described vsith reference to and as 
shown in the accompanying drawings. 40 

17. A combination of a diving helmet and 
a diving suit substantially as hereinbefore des- 
cribed with reference to and as shown in the 
accompanying drawings. 
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